A* 



(12) INTERNATIONAL APP 



TteMKKIFfQ "1 4 JUL 2104 

I^^ION PUBLISHED UNDER THE PATENT COq^^TION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
24 July 2003 (24.07.2003) 




PCT 



III till! 


huh 


Him 


illinium 


inn mil 



(10) International Publication Number 

WO 03/061332 Al 



(51) International Patent Classification 7 : 



H04Q 11/04 



(21) International Application Number: PCT/EP03/00144 

(22) International Filing Date: 9 January 2003 (09.01.2003) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

02425012.8 



15 January 2002 (15.01.2002) EP 



(71) Applicants (for all designated States except US): TELE- 
FONAKTIEBOLAGET LM ERICSSON [SE/SE]; 
S-126 25 Stockholm (SE).^ATOLI, Vittorio [IT/IT]; Via 
Borgo di Sopra 54, 1-01037 Ronciglione (IT). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): JBARILI, Marco 
[IT/IT]; Via Giovanni Caselli 39, 1-0014$ Rome (IT). 
MANGANI, Giacomo [IT/SE]; c/o MADSEN, Sedelva- 
gen 46 A, S-129 32 Hagersten (SE). 



(74) Agents: VATTI, Paolo et al.; c/o, FUMERO STUDIO 
CONSULENZA BREVETTT, Via S. Agnese, 12, 1-20123 
Milan (IT). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI, 
SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

[Continued on next page] 



(54) Title: FLEXIBLE AND SCALABLE METHOD FOR HANDLING TELECOMMUNICATION EQUIPMENTS THROUGH 
THE CONTROL OF ATM ACCESS NETWORKS 



(BC) 



(NT) 



(NT) 




CP-to-BR connection 

ATM piths (controlled by 
the ETBRa) 



-Level 4 



(NT) 



O 



(57) Abstract: A flexible and scalable method for handling telecommunication equipment through the control of ATM access net- 
works, characterized in that the Board Relay (BR) functionality is attributed to any Device Processor (DP) and in that the Central 
Processor (CP) is connected to all the other Device Processors (DP) by simply addressing the messages to the Board Relay (BR) and 
relaying them through it. According to this method, the BR board supervises of all the other Device Processors (DP) on behalf of 
the Central Processor (CP). 

BEST AVAILABLE COPY 



^ 03/061332 Al 1 llll II I II 111111011 1 III! Ill 1 1 III III I IH 

before the expiration of the time limit for amending the For two-letter codes and other abbreviations, refer to the "Guid- 

claims and to be republished in the event of receipt of ance Notes on Codes and Abbreviations" appearing at the begin- 

amendments ning of each regular issue of the PCT Gazette. 



WO 03/061332 




PCT7EP03/00144 



"FLEXIBLE 



AND 



SCALABLE 



METHOD 



FOR 



HANDLING 



TELECOMMUNICATION EQUIPMENTS THROUGH THE CONTROL OF ATM 



ACCESS NETWORKS " 



* * * * 



The present invention relates to a flexible and 
scalable method for handling telecommunication equipment 
through the control of ATM (Asynchronous Transfer Mode) 
access networks, in particular by implementing it within 
the ANx (Access Network,, version x) platform, an Ericsson 
technology broadband access network. So far two different 
types of access have been provided based on the ANx 
platform: the ADSL (Asymmetric Digital Subscriber Line) 
service and a broadband radio access service LMDS (Local 
Multipoint Distribution Service) . As the invention can be 
embodied indifferently in both types of access, we will 
refer in the following only to the ADSL architecture. 

In the ANx system three different proprietary 
communication protocols are currently used, namely: 
SIP (Shelf Internal Protocol) for SC-BC communication 
(SC=Shelf Controller, BC=Board Controller) between the SC 
and' the BC. . 

SEP (Shelf External Protocol) for SC-NT communications 
(NT=Network Termination) between the SC and the NT. 
ICS (Internal Control Support) for CP-DP communications 
(CP=Central Processor, DP=Device Processor) between the CP 
and the DP board, either using Ethernet or AAL5 (ATM 
Adaptation Level 5) connections. 

In the technical solutions currently adopted in 
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telecommunication equipment, it is known that one CP 
controls all the boards in the system node via direct ICS 
connections (over Ethernet or ATM, ICS/Ethernet and ICS/ATM 
in the following) for each DP board. 

This implies suffering from the following limitations 
in the behaviour of the system: 

- For each device processor DP to be controlled by a 
central processor CP, one ICS pre-conf igured connection 
shall be provided. This means that, when using ATM, each 
connection shall be set up through the ATM network/switch, 
resulting in a massive usage of the ATM bandwidth for 
control purposes; moreover, this would represent a cost for 
the operator leasing these connections and considerable 
work in setting up and maintaining the* transport network. 
When using Ethernet, as many leased lines as DP boards are 
required, representing a massive cost for the operator. 

- When using the protocol stack ICS over ATM, the ATM 
adapter on the CP imposes the use of a single management 
connection PVC for each board to be reached. (PVC= 
Permanent Virtual Connection, is represented by a couple of 
VPI/VCI values, where VPI=Virtual Path Identifier, 
VCI=Virtual Channel Identifier) . 

- Using commercially available ATM adapters on the CP side, 
only a limited number of VPI/VCI cross connections (i.e. DP 
boards) can be handled by one CP in case of ICS/ATM. This 
implies that the CP can handle a system node structured 
with a limited number of shelves. When several users have 
to be connected, they can be divided into more than one 
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system node in order to be controlled by the CP; this is 
often a problem for an operator who wishes to serve sites 



with a high user density, because it would require 
maintaining more than one system node and to lease an 
increased number of lines for control. 

The access architecture has a very low degree of 
scalability. 

Specifically regarding ANx, the problem of the 
limitation on the control structure (i.e. the number of 
addressable DPs) could be solved by using an ATM adapter 
with better performance and modifying accordingly the 
management-connections set-up mechanism. On the other hand, 
this is a high cost solution in terms of re-design (big 
impact on software and hardware) . Moreover, all the other 
limitations still exist and they would be of vital 
importance in the realization of a product from a 
prototype. 

The present invention relates to a flexible and 
scalable method for handling telecommunication equipment 
through the control of ATM access networks, a method which 
overcomes the aforementioned limitations and drawbacks. 

The basic idea of the present invention is to reduce 
the number of DP boards directly addressable by the CP 
(i.e. addressable from the CP via the ICS protocol), 
thereby reducing the load spent in the CP for their 
supervision. 

More precisely, the invention relates to a flexible 
and scalable method for handling telecommunication 
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equipment through the . control of ATM access networks, 
characterized in that the Board Relay (BR) functionality 
is attributed to any DP (Device Processor) and in that the 
CP (Central Processor) is connected to all the other DPs by 
simply addressing the messages to the BR and relaying them 
through it . 

In fact, by giving the functionality of the BR to any 
DP board (in the following we will refer to this DP board 
as BR board) , it is possible to reach from the CP all the 
other DPs by just addressing the BR board, which then takes 
care of relaying the control messages to the specified (or 
relayed) DP. 

According to the invention, the BR board also takes 
care of supervising all the DPs on behalf of the CP, thus 
reducing the CP load, which could be very high when a large 
number of DPs are present in the system. 

Still according to the invention, the functionality of 
the BR is given by CP to DPs chosen according to the 
network configuration, through configuration messages, 
whereas the connections between CP and DPs take place using 
Ethernet and ATM network/switch. 

Furthermore, according to the invention, the bandwidth 
allocated through an ATM backbone for a single management 
connection (PVC) is shared between the device processors 
(DP) supervised by the board relay (BR) . The method 
according to the invention can be very advantageously 
implemented both on newly designed and existing networks. 

Another advantageous improvement obtained with the 
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method according to the invention, i.e. by using the board 
relay functionality, is to minimize the number of ATM paths 
or Ethernet lines required to control all the DP boards 
from the CP. This method minimizes the number of ATM paths 
(i.e. VPI/VCI cross-connections through the ATM access 
network) or Ethernet connections which have to be set up 
from the CP to each system node during the system start up 
and at restart; in principle, the CP is- in fact able to 
reach all the DP boards of a single system node by having 
just one connection to each ET (Exchange Terminal) in the 
first concentrator shelf. 

The invention will be described in more detail in the 
following, with reference to the appended drawings, in 
which : 

fig. 1 is a schematic view illustrating a 
telecommunication system handled through the control of ATM 
access networks with the three different protocol's already 
considered; 

fig. 2 is a diagram illustrating the stack of the 
protocols used in the ADSL Ericsson system; 

fig. 3 is a diagram illustrating the BR (Board Relay) 
functionality according to the invention, in which the CP- 
BR connection takes place via the stack of protocols 
ICS/Ethernet; 

fig. 4 is a diagram illustrating the BR (Board Relay) 
functionality according to the invention, in which the CP- 
BR connection takes place via the stack of protocols 
ICS /ATM; 
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fig. 5 illustrates how the invention is practically 



fig. 6 is an example of the ADSL Ericsson access 
network with three levels of "subrack", according to the 
invention . 

As it is shown by fig. 2 of the appended drawings, the 
board relay functionality is hidden inside the ICS layer of 
ICS protocol, which allows one to have the same interface 
in all the DP boards towards the applications, regardless 
of whether UDP (User Diagram Control) or AAL5 is used as a 
lower transport protocol layer. 

The board relay functionality according to the 
invention needs as many paths from the CP to the system 
node as many BR boards are used (fig. 5) . When the CP-DP 
communication takes place via ATM, this will result in a 
reduction of the number of ATM connections needed through 
the ATM switch (fig. 4) . When the communication is via 
Ethernet, it is necessary to have a single Ethernet cable 
from the CP to each of the BR boards, thus avoiding all the 
problems coming from having subracks located in a site 
geographically distant from that in which the CP is. 

To reach the BR only one port or VPI/VCI value is 
needed from the CP. In the BR a port descriptor is needed 
to supervise the link to each relayed DP board. This means 
having a port descriptor table containing as many entries 
as the number of relayed DP boards. 

When the board relay is enabled, the CP can reach all 
the boards in the system node by using ICS (on either ATM 



implemented in the ADSL Ericsson access network; 
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or Ethernet) to reach the BR; then ICS over ATM is used by 
the BR to reach all the other relayed boards. 

In the development of the BR concept, the CP is able 
to handle up to four levels of shelves, whilst only two 



strategy. 

Indeed, the direct ICS addressing allows only up to 
two levels of shelves to be controlled by the CP (i.e., by 
supposing that a shelf has 16 DP, 16x16=256 DPs) . This 
implies to handle a maximum of 16x16x2=512 ADSL users per 
system node. 

When more than 512 users have to be connected, the CP 
must handle more than one system node. 

It is necessary to set-up through the ATM backbone a 
single PVC for 'each DP board supervised by the remotely 
located CP. 

Whenever the CP controls the DPs via Ethernet (ICS 
over Ethernet) , these limitations do not exist, but as many 
Ethernet cables as DPs are required. 

Using the board-relay concept, up to two levels of 
shelves ahead can instead be controlled by each BR instead 
of by the CP. This implies that, for example, using only 
one BR board placed in the first shelf and relaying 
messages to all the two-shelves -ahead boards, up to 
16x16x16x2=8192 ADSL users per system node can be connected 
(theoretically they would be 31x31x31x2=59582, since in 
each shelf there would be 31 boards instead of 16) . 

Fig. 6 shows the placing of a BR board (example 1) : 



levels were possible with the 
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the ET master in the first C-AAS (ATM Access Shelf of 
Concentrator) relays messages to all the boards of the 
.system node (three levels of shelves) . 

When two or more users are to be connected, it can be 
decided to have the BR board placed in a shelf of the 
second level, thus allowing the connection of 
16x16x16x16x2 = 131072 users, as shown in fig. 7. From the 
preceeding examples it is easy to understand that, using 
the board-relay concept, a high degree of scalability is 
obtained: in principle there are no limitations in placing 
the BR boards within the system node; moreover, the BR can 
be configured to relay messages to any DP in the system 
node. In this way, if needed, it is also possible to have a 
different load on different BR boards (load distribution) . 

Furthermore, whenever needed, the CP can be configured 
for direct access to specific DPs and for relaying messages 
to other DPs (e.g. remotely located) via the local BR. 

As many VPI/VCI cross-connections as BR boards plus 
not-relayed DPs are required to be set through the ATM 
switch connecting the CP to the system node. 

Whenever the CP controls the DPs via Ethernet (ICS 
over Ethernet) , as many Ethernet cables as BR boards plus 
not-relayed DPs are required, thus considerably reducing 
the number of Ethernet lines the operator shall eventually 
lease. 

Considering the above mentioned limitations of having 
a direct ICS addressing from the CP, according to the state 
of the art, and summarizing what subsequently is described 
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about the present invention, the advantages of the system 
using the Board Relay functionality are the following: 

- The CP can handle a system node having up to four levels 
of shelves, thus implying that up to 8737 DP boards can be 
handled by the CP in a unique ADSL system node by using two 
BR boards (e.g. one placed in the first concentrator shelf 
and the other placed in the concentrator shelves o.f the 
second level) ; it should be noted that up to 992 BR boards 
can be handled by one CP in the case of ICS/ATM; thus in 
principle more than one fully equipped system node can be 
handled by the CP. The maximum number of ADSL users per 
system node is 131072. With the direct ICS addressing, 
because of the limitations in the ATM adapter, the CP can 
control a maximum of 992 DPs and the maximum number of ADSL 
users per system node is 512. 

- A dramatic reduction is obtained of the overall number of 
ICS/ATM, ICS/Ethernet connections from CP to the access 
network required to control all the DP boards in the 
system. 

- A drastic reduction is obtained in the number of ATM 
cross-connections through the ATM switch (when using ICS 
over ATM) . This means great reduction in the ATM bandwidth 
usage (in terms of busy VPI/VCI) and minimization of the 
installation/maintenance costs . 

- A drastic reduction is obtained in the number of 
Ethernet connections through the network (when using ICS 
over Ethernet) . This means avoiding leased lines to 
control remote located subracks from the central office 
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(i.e. installation and maintenance costs are much reduced). 



- Advantageous load distribution is obtained: the load the 
CP would have required to control a large system, with the 
board relay concept is instead spread and distributed among 
the BR boards in the system node. The network could also be 
designed by distributing different loads on different BRs 
in such a "way as to meet the needs of local sites and/or of 
specific applications to distribute the load. 

- Greater scalability is obtained: the BR boards can in 
principle be placed wherever needed in the system node and 
relay CP messages to any DP/ this provides the access 
architecture with a very high degree of scalability. This 
is a very interesting feature for operators who wish to 
serve sites with different users densities. 

The proposed access network architecture can be 
implemented both on newly designed and existing networks. 

It should be noted that the above stated figures refer 
to the development of the product ANx, even if the concept 
according to the invention can be more generally adopted. 

Moreover, it is pointed out that the concept on which 
the Board Relay is based can be applied to the control 
system of any kind of access network, in which it is 
required to control and supervise remotely located 
processors. Moreover, it is particularly useful when a 
small amount of bandwidth is available on the ATM switch, 
for controlling and supervising a large number of remote 
DPs. 

It is intended that other possible embodiments, 
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different from those above described and illustrated, also 
fall within the scope of the present invention. 
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CLAIMS 



1) A flexible and scalable method for handling 
telecommunication equipment through the control of ATM 
access networks, characterized in that the Board Relay (BR) 
functionality is attributed to any Device Processor (DP) 
and in that the Central Processor (CP) is connected to all 
the other Device Processors (DP) by simply addressing the 
messages to the Board Relay (BR) and relaying them through 
it. 

2) Method according to claim 1) , wherein the Board 
Relay (BR) supervises all the other Device Processors (DP) 
on behalf of the Central Processor. 

3) Method according to claim 1) and 2), wherein the 
Board Relay (BR) functionality is given by the Central 
Processor (CP) to the Device Processors (DP) chosen 
according to the network configuration, through 
configuration messages. 

4) Method as in claims 1) to 3) wherein the bandwidth 
allocated through an ATM backbone for a single management 
connection (PVC) is shared between the device processors 
(DP) supervised by the board relay (BR) . 

5) Method according to claims 1) to 4), wherein the 
connections between Central Processor (CP) and Device 
Processors (DP) take place using Ethernet and ATM 
network/ switch. 

6) Method according to claims 1) to 5), implementable 
both on newly designed and existing networks. 
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I DP 



17 DPs 



C-AAS 
fBR] 




I DP 



A-AAS 



16x2 



BR-boards placing (example 2): the ET-master in the first C-AAS relays messages to all the other boards of the 
shelf and to the master of the second level C-AASs; the other boards of the second level C-AASs act as BR 
relaying messages to ALL the DPs below them. 

DPs = 17 + (16x17) + (16x16x17) + (16x16x16) = 8737 
DPs directly connected to CP (i.e. BRs) = 1 + (16x16) = 257 
DPs handled by each BR of the second level C-AAS = 17 + 16 = 33 
ADSL users = (16xl6xl6)xl6 x2 = 131072 
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